Spiral patterns and target patterns are interesting wave patterns observed in oscillatory or excitable media such as the Belousov-Zhabotinsky reaction. r ), 2) Recently N asuno, Sano and Sawada found a target pattern in nematic liquid crysta1. 3 ), 4) In their experiment of nematic liquid crystal two dimensional grid pattern is formed by electrohydrodynamic convection. The convection lattice exhibits limit cycle oscillation. The pacemaker of oscillation is spontaneously generated and emits a targetlike wave pattern. The spontaneous generation of the pacemaker is investigated by several authors. 5 )
In this paper we study a coupled system of the lattice oscillation and the lattice deformation and show that a kind of phase instability of the coupled equation leads to the self-organization of the pacemaker.
The coupled equation in the one dimensional lattice is written with a complex amplitude A of the lattice oscillation and a phase variable ¢ which expresses long wavelength modulation of the periodic lattice as (2) shows damping oscillation and stable. But when ~2(3 is positive, the coupled system of the lattice oscillation and the latti<;:e deformation becomes unstable. We carried out a numerical simulation of Eq. (2) to find a stable dissipative structure. The numerical simulation was carried out by discretizing the space with an interval of 0.5 and using the Runge-Kutta method with a timestep 0.05. The system size was L=100 and the periodic boundary condition was assumed. The initial condition was ~: oJ.. .
where a2=-6(3/(2c2), b2=-6(32/c2, w .;. are small and L is not so large.
In the experiment of liquid crystal the lattice' structure is destroyed by spontaneous nucleation of defects from the center of the target pattern. The destruction of the lattice structure is considered to be caused by a certain instability as a result of the large deformation of the lattice structure. The Eckhaus type instability is one of the possible mechanisms. We propose a model equation which can exhibit a wavenumber changing instability. It is written as Figure 3 shows three snap-shot patterns of ReB at t =4250, 4500 and 4750. The local wavenumber acP/ax is increased by the instability of the coupled phase equation (2) . The time evolution from t=4250 to t=4500 corresponds to the process. When the sional model which is a simple extension of Eq. (1). The two dimensional grid pattern can be constructed of two roll patterns at right angles. So the long wavelength modulation of the grid pattern can be described with two phase variables ¢;I and ¢;z with respect to the two roll patterns. A simple model equation for the complex amplitude of lattice oscillation and the two phase variables are written as 
where ¢;I and ¢;z are phase variables of the periodic structure respectively in the x and y directions, and Dz and D4 are diffusion constants for the zigzag modulation. In the above model only the important terms for the phase instability are taken out from Eq. (1) and the necessary terms are assembled as the phase instability can occur in the x and y directions. Figure 4 is a result of a numerical simulation for Co= Cz= 1, ';z=0.15, PI=Pz=0.15, D1=D3 =1.0 and Dz=D4=0.2. The numerical simulation was carried out with a method similar to the simulation of Eqs. (1) and (2) . The system size was 56 X 56. Figure 4 shows a snap-shot pattern of ReA, i.e., ReA takes a positive value in the shaded region. The target pattern is emitted from the center. We studied several model equations and showed some results of the numerical simulation which exhibit the selforganization of the target pattern . . Details of the model equations should be studied further. In particular we do not explain yet a mechanism of a localized target pattern observed in the experiment of liquid crystal.
S )
We will investigate more gereral cases of Eq. (1), for example, the effect of the term t;r(iJe/J/ox)A or the case of negative f1 to seek for a mechanism of the localized target pattern.
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